The supporting information provides additional information on the synthesis and self assembly of the polymers and includes images to back up and further develop the work discussed in the main article.
(Varian Polymer Laboratories PLGel 5 µM, 50 × 7.5 mm) and two mixed D columns (Varian Polymer Laboratories PLGel 5 µM, 300 × 7.5 mm). The mobile phase was tetrahydrofuran with 5% triethylamine eluent at a flow rate of 1.0 mL min -1 , and samples were calibrated against Varian Polymer laboratories Easi-Vials linear poly(styrene) standards (162 -2.4 × 10 5 g.mol -1 ) using Cirrus v3.3 software. Infrared spectroscopy was recorded on a Perkin-Elme, Spectrum 100 FT-IR spectrometer.
Cryogenic transmission electron microscopy (cryo-TEM) samples were prepared at 25 °C using a FEI 110 Vitrobot to maintain a constant humidity environment. A droplet of 2-10 µL of sample solution was added to a holey carbon-coated copper grid, and the grid was blotted to remove excess solution. The grid was subsequently plunged into liquid ethane to vitrify the sample.
Grids were transferred to a Gatan cryo stage and imaged at 120 keV using a Tecnai G2 12 Twin TEM equipped with a Gatan CCD camera. 2 (58.4 mg) was added to a small vial and dissolved in dichloromethane (3 mL). The solution was stirred at 0 °C for ca. 30 min and trifluoroacetic acid (1.0 mL) was added dropwise over ca. 10 min.
The solution was stirred and allowed to warm to room temperature overnight. All volatiles were blown off with N 2 . The remaining solid was dissolved in the minimum amount of THF, and the polymer was precipitated twice into cold MeOH. Self-Assembly of (3) 3 (8.0 mg) was added to a vial and dissolved in DMF (4.0 mL). The solution was stirred for ca. 30 min before the dropwise addition of nanopure water (4.0 mL) over ca. 60 min using a peristaltic pump.
Then, the solution was dialyzed (using 3. .
Artifacts observed during analysis of the samples in the article using staining TEM techniques
One of the key aspects in the paper is the difficulty which can occur when analyzing TEM images of block copolymer assemblies using high electron absorbing stains. Fig. S1 shows a representative TEM image of PAA 11 -b-PS 250 polymersomes stained with PTA and it is clear that no real membrane structure can be distinguished which is the main indicator for polymersome formation. Another artifact is highlighted by the red circle, which shows a large number of small spherical structures, which were not seen in either the GO or cryo TEM images. As well as hiding structures on the grid stains can also introduce structure which is not actually present in the sample. For example, Fig. S2 shows a TEM image of PAA 100 -b-PS 40 spherical micelles with PTA stain where the stain had created a ring like structure in the particles similar to that observed for the membrane layer in polymersomes. image for the PAA 100 -b-PS 46 spherical micelles imaged directly on the GO TEM grid. We propose that using GO as a substrate for TEM also allows for the simple and quick characterization of the 3D nature of the particles using AFM analysis. This is not possible on stained TEM samples or cryo-TEM samples. Comparing this height information to the average diameter information obtained by TEM indicates as expected there is significant distortion of the particles when dried to a surface.
However, an advantage of this approach is that particles can be imaged both in 2D and 3D on the same substrate to allow for the elimination of different drying effects which are often reported for particles imaged using TEM and AFM characterization. could occur when drying the sample to a surface. This is especially important to consider when analyzing our samples in the dried state on GO compared to cryo-TEM analysis in the native state.
Tuning the hydrophobicity of GO for organic assemblies
The block copolymer assemblies studied in the article were all aqueous based samples. The hydrophilic nature of GO is ideal for readily absorbing these samples however, there is also interest in the preparation and characterization of block copolymers in organic solutions. However, the analysis of assemblies from organic solvent by cryo-TEM is very challenging. TEM analysis of an organic based polymeric assembly has already been reported by our group 7 showing GO TEM grids can also be used for these samples deposited from chloroform. In Fig. S5 we highlight that should it be required hydrophobicity can be dialled into the GO substrate once it has been deposited on a surface by simply heating the TEM grids for 1 hour at various temperatures. In Fig. S5 the increase in water contact angle of a GO thin film with respect to heating temperature are reported. These measurements were carried out by spin casting GO (ca. 1.5 mg mL -1 ) onto SiO 2 chips (initial contact angle ca. 65°) which were placed on a hot plate for 1 hour at the corresponding temperature.
Following this 10 mL of water was pipetted onto the surface for contact angle measurements.
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